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An Important Complex Problem
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Collaborations for Complex Problems
Great Challenge of 21st Century
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e Every field of science
e General Relativity

e High Energy Physics
e (Geosciences, Bio, SBE...

And all combinatior
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Science, Engineering, Society

are being Transformed

e Complex problems require
totally new methodologies

e Scale computing beyond
current experience...

TheEnd
of Sc1ence}’ ‘

The quest for

knowledge used } FE:Q'
to begin with -

grand theories. A

Now it begins R A5 )
with massive |
amounts of data. o,
Welcome to the ’

Petabyte Age.

® |arge scale data, beyond...

e [arge scale collaborations
beyond

e Good new
e Cyberinfrastructure!

® Not so good news!

e \Ve are not moving fast enough,
spotty Cl coverage!
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National Cl Blueprint
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Greatly expanding capacity of the TeraGrid for

I m p aCt digital exploration with reduced oversubscription

and queue wait times.

- 2,000
» UT-KPhase 2
B UT-KPhase 1
& TACC Ranger 1500

TG Aggregate 6-07

Spring
Now
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TeraGrid Phase lll (XD)

e XD is looking for innovative proposals for a
new infrastructure to deliver the next
generation of high-end national digital services

e (Goal is to advance science and engineering by
providing researchers and educators with the
capability to work with extremely large
amounts o ligitallyareprese ""L-k,, Information

-

ocal

° Ant|C|pate researchers working with much
larger range of digital artifacts, including digital
text, dlgltlzed physical samples real-time data
streams
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$100M DataNet Program

Uni it
(Sustainable Digital Data Preservation & Access Network ng g
Partners) Statq | College
l\/
e Goals: ysar
Federal /-\ Non-profit
e Catalyze development of multi- X LR/ commercial
disciplinary science & engineering  ___~._ | -
data collections: open, extensible International
& evolvable, sustainable over 50+
years.

User-centric

xtensible

e Status: Recommendations to ——abl
NSB in Dec. Round 2 pre- Labs
proposals due Nov. 13, w/invited Nimble
full proposals due May 15, 2009. Reliable

National Science Foundation Edward Seidel Office of
Where Discoveries Begin hseidel@nsf.gov Cyberinfrastructure



Virtual Organizations & VOSS
e VOSS

e \What constitutes effective virtual .

or%anizations? How do they v
enhance scientific, engineering, g
and educatlon prOdUCtlon and Auummscwumv:ssumrunnssmﬁs.éuunms. |
i n n OV atl O n f? AND EVALUATING VIRTUAL DREANIZATIONS

e NanoHub, NEES, LEAD...

e Grand Challenges: Collaborations s -
for complex problems L
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Collaborations for Complex Problems ;
PITAC Report Summary

“Universities must
significantly change
organizational structures:
mult/d/sc:/plmary &

'ﬁwummn Tceunot.ocv
S Abkumr COoOMMITTEE N

global science
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“Together with theory and
experimentation,
computational science now
constitutes the “third pillar”
of sc:/ent/f/c inquir)
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Collaborations for Complex Problems ;
PITAC Report Summary

“...Inadequate and
outmoded structures
within the Federal
government and the
acade f\/ lodaysc

CrllICe Wbuw#,«“ Ical’y
field”
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Collaborations for Complex Problems ¢
PITAC Report Summary

"Among the obstacles to progress

are rigid disciplinary silos in compur
. . ,BUR!NB AMBR!BA E
academia...that stifle the . comeermiveness

development of multidisciplinary
research and educatio al
approaches esSen:

Il

: g

:t -

”"‘D‘NY’. \

lnrom'nou TECHNOLOGY
AovisOrRY COMMITTEE

organizational structures to
promote and reward collaborative -
research.”
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My |Ideas for Rough Plan for Future

e Attempt to fill out holes in current Cl coverage
e Software, applications, networks
e Alternate computing modalities

e \Workforce development!!

science and engineering
e This is all computational science: needs a home!
e (Cl-driven, with above pieces in place first
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What are SBE Frontier Problems?

Scientifc ==
‘ E»: \ TG

® How can we move forward together?
® Examples:

e Disaster and emergency response
forecasting

e How does th

iInvolve computlng,
observation, networks, VOs

® Please discuss!
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